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diet he held his weight and had no symptoms, while
the urine contained neither sugar nor acetone
bodies.
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BILATERAL SUBCLAVIAN ANEURYSMS
BY HOWARD A. LOTHROP, A.M., M.D., BOSTON,
Assistant Professor of Surgery, Harvard Medical School; VisitingSurgeon, Boston City Hospital.
Operations upon aneurysms are probably as
old as surgery, but not until arteries were ligated
did the operation offer a reasonable chance of
success. Since the time of Hunter and Antyllus
there has been more or less controversy as to
where the ligatures should be placed and, later
on, the disposition of the sac has offered a new
problem. Finally, the excellent work of Matas
has added much to the technic of operations
upon these progressive and often serious lesions.
In addition to this, the work of many investi-
gators, notably Carrel, upon the surgery of blood
vessels in general, has aided materially the sur-
gery of aneurysms. In that aneurysms differ
greatly as to site and, hence, accessibility and
seriousness, and because the usual underlying
cause is primarily a disease of the arterial wall
rather than trauma alone, every case is a prob-
lem in itself. Some varieties present practically
no difficulties, while others are not open to sur-gical treatment. Careful technic and strict
asepsis are absolute requirements.
Aneurysms are not very common. Of 551 an-
eurysms of all arteries, 23 were located in the
subclavian artery. In a series of 120 subclavian
aneurysms, two-thirds were on the right side,
and in only two instances were the lesions bi-
lateral; hence, this condition must be very rare.
The third portion of the artery is the common
site, but the aneurysm may extend in either di-
rection according to size, particularly if of the
fusiform type.
The following case of bilateral subclavian
aneurysm is illustrative of symptoms and modes
of treatment.
In September, 1908, this man entered the Boston
City Hospital for the treatment of a left subclavian
aneurysm. Age, 49 years; boiler-washer. He con-
tracted syphilis 25 years ago, otherwise there is
nothing material in his previous history.
Present Illness. For five or six weeks he has no-
ticed a pulsating swelling behind and above the left
clavicle, which has increased some since first ob-
served. He attributes an enlargement of the left
pupil which has existed for six years, to an injury
to the left eyeball, but he has complained of numb-
ness and tingling and some weakness in the left
hand for four weeks. Physical examination shows
we have to deal with a man in fair health. There
is considerable arteriosclerosis. The heart is nor-
mal. The left radial pulse is slightly retarded and
the impulse less distinct but more sustained than
at the right wrist. Behind and extending above the
inner third of the left clavicle is a smooth, rounded,
expansile, pulsating tumor about the size of a hen's
egg. It is not tender. The circulation in the lefthand is not so good as in the right, and there is
some sensory disturbance. The knee jerks are ab-
sent.
It was perfectly obvious that we had to deal with'
a case of aneurysm of the left subclavian artery,
which was increasing rapidly in size and was caus-
ing pressure on the veins and nerves in its vicinity.The proximal end of the tumor disappeared behind
the first rib and could not be defined.
Operation. It was originally planned to ligate
the artery on either side close to the tumor and
then shell out the sac, carefully separating it from
the surrounding structures. A four inch incision
was made along the clavicle, which was divided at
the junction of its outer and middle thirds and then
the inner two-thirds removed by disarticulating at
the sterno-clavicular joint. On exposing the tumor
it was found to be somewhat fusiform, and in front
and above various trunks of the brachial plexus were
adherent but could be separated with some care.
Distally, the artery was readily exposed and ligated
close to the sac, which was very thin, but the proxi-
mal portion of the aneurysm extended down into
the chest so that the trunk of the artery could not
be exposed. Finally, while freeing the thin sac,
where it had eroded the first rib, it ruptured and
this was followed by hemorrhage, which was arrested
at once by gauze pressure. The situation was em-
barrassing because it was not known how deep the
sac extended into the thoracic cavity. The sac had
been entirely freed except the proximal portion.
Finally, the large veins in the vicinity were re-
tracted and a strong clamp put around the tumor
rather deep in the chest, and this controlled the
hemorrhage at once. On removing the sac down to
the forceps the artery was observed. This was li-
gated with large sized silk and gave no further
trouble. The aneurysm included the third, second,
and a part of the first portions of the artery. The
wound was closed except for a small drain, al-
though the field was perfectly dry at the end of the
operation. The arm was wrapped with sheet wad-
ding and supported with a sling.
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Considerable shock followed the operation, from
which he rallied completely in 24 hours. There was
subsequent paralysis of all muscles of forearm and
hand and moderate edema of whole arm. There was
no radial pulse. Some suppuration followed, but no
constitutional symptoms, and the wound was healed
in five weeks. The left pupil was more widely di-
lated. The fact that he could not contract the mus-
cles resulted in some stiffness of wrist, forearm,
hand and fingers, and massage was used.
After leaving the hospital he was not examined
again until four years later, when he was admitted
to the hospital for an aneurysm of the right sub-
clavian artery. Meanwhile, he had not been able
to do any laborious work but had enjoyed his usual
fair health and was comfortable. An examination
resulted as follows : He complained of considerable
palpitation and dyspnea on exertion, but had no
pain anywhere. The left pupil was still dilated
and neither pupil reacted to light. The knee jerks
were still absent and there was some ataxia and
the Khomberg sign was present, all showing that
he had locomotor ataxia.
The condition of the left arm was as follows:
Small radial pulse could be felt. The circulation
in the hand was fair, but he said it felt cold most
of the time and that the fingers were numb. The
forearm and hand muscles were markedly atro-
phied. There was anesthesia of the hand and part
of forearm. The absence of the clavicle was hardly
to be noticed even on palpation and its loss did not
interfere with shoulder motions, which were about
normal. At the elbow, flexion and extension were
normal, but rotation was absent. There was almost
no motion at wrist and fingers.
The right arm is normal. The right subclavian
artery presents an expansile, pulsating tumor, simi-
lar to that observed four years before on the left
side, except that it is not so large and is a little
smaller than a pigeon's egg. There are no pressure
signs, but he says that the swelling is increasing.
It was obvious that we had a right subclavian an-
eurysm, and it was decided to operate before the
tumor caused any disturbance.
Operation. The tumor was exposed, as at thefirst operation by an incision along the clavicle and
the removal of the inner two-thirds of that bone. It
appeared to include the second and third portions
of the artery, which were surrounded by branches
of the brachial plexus. The veins were separated
easily and the artery at either end of the aneurysm
was exposed and ligated. The nerves and structures
in contact with the sac were not disturbed. Pulsa-
tion ceased when the ligatures were in place. On
opening the sac there was some hemorrhage, which
was found to be due to the fact that the proximal
ligature had worked loose because the coats of the
artery were so friable. It was arrested at once by a
second proximal ligature. The cavity of the aneu-
rysm was then obliterated 'after the method of
Matas—endoaneurismorrhaphy—by the application
of a continuous, chromicized catgut suture to the
two inner coats of the artery. These were very
friable, owing to the arteriosclerosis. The wound
was closed save for a small rubber dam drain,
which was removed in 24 hours. The arm was
wrapped with sheet wadding and supported with a
sling. There was no shock. Convalescence was un-
interrupted. There was no radial pulse and nofunctions of the arm were disturbed. Two weeks
later he could move this arm as well as ever, and
the absence of the clavicle was barely noticeable.
He had no complaints and the arm appeared normal
in all respects.
Anatomy. A few matters of surgical import-
ance concerning the anatomy of this artery will
be considered. It lies, approximately, behind the
clavicle, its third portion on and above the first
rib, and is easily accessible at this end. The firstportion gives rise to all its branches, which are
of good size and of considerable importance. It
arises within the thorax, on the right side from
the innominate artery and on the left from the
aorta. It is so protected by the clavicle that the
removal of the inner two-thirds or three-fourths
of this bone, saving the periosteum, is a wise pre-
liminary step and is often necessary on the left
side when the first portion must be ligated. Its
loss causes surprisingly little deformity or inter-
ference with the function of the arm. If need
be, a portion of the manubrium and first rib
could be resected. The preservation of branches
for collateral circulation is important, and this
is best accomplished by the method of endoaneu-
rismorraphy of Matas. This circulation is es-
tablished on the distal side by branches of the
axillary, and on the proximal side by branches
derived from the first portion of the subclavian,but if the ligature is placed proximal to the
subclavian, the collateral is taken up from
branches of the intercostal, deep epigastric, and
descending branches from the neck. These need
not be considered in detail. Suffice it to say that
the arm does not suffer materially if the sub-
clavian is ligated distal to its branches, but, ifproximal to these, then the circulation in the
forearm and hand is materially interfered with.
It would seem to be rare for gangrene to result
in this last instance.
In the case here reported, the ligature on the
left side was proximal to all branches of the
artery. Four years later the radial pulse could
be felt easily, the nutrition of the arm was fair,
but he said it felt cold in cold weather and then
the fingers got a little bluish. On the right side,
where the ligature was just distal to the vessels,
although it is too early to get a radial pulse,
there is no apparent difference in the circula-
tion.
There are many important structures to be
avoided in this region which need simply be
enumerated: Large veins, most of which could
be ligated without ill effects if wounded; the
brachial plexus and the phrenic and pneumo-gastrie nerves, all of which should be disturbed
as little as possible. They may have been dam-
aged already by the aneurysm or they may beinjured by the operation. In the above case theleft aneurysm had injured the plexus and fur-ther injury was done in the effort to excise the
sac. On the right side the nerves were in con-
tact with the sac, but were not disturbed. The
case shows the advantage of endoaneurismor-
raphy in cases of subclavian aneurysm rather
than excision of the sac, which is always done
with risk of injury to both nerves and collateral
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vessels. In that the artery arches over the apex
of the lung, it would be easy to open the pleural
cavity and, on the left side, the thoracic duct
might be injured.
Pathology. The pathology of all aneurysms
is practicaiiy the same. Occasionally the cause
is trauma alone of a normal artery, such as a
wound of the artery from a bullet, knife or
sharp edge of bone, or the crushing of the vessel
against a bone. The majority, however, are the
result of an underlying arteriosclerosis. This
pathologic process impairs the resistance of the
intima and media and, as a result of the blood
pressure being too strong for the adventitia, a
gradual and spontaneous dilatation follows. It
is possible, however, for such an artery to re-
ceive a local injury, thereby determining the
site of an aueurysm. The arteriosclerosis in the
above case was of syphilitic origin and the two
aneurysms developed spontaneously. The dila-
tation follows the lines of least resistance and its
rate and the shape and size of the tumor vary
accordingly. Roughly speaking, the tumor may
be fusiform, where the trunk is more or less uni-
formly stretched, or one side may stretch, form-
ing a sort of sac or diverticulum. The axis of
the tumor may be altered by the blood current,just as the course of a stream may be altered.
Sooner or later all tissues may yield, including
bone by erosion, but, meanwhile, there is more
or less chronic inflammation at the circumfer-
ence of the tumor, resulting in scar tissue, which
may replace here and there the original walls of
the sac. Nerves and other vessels may be
pressed upon and their structure altered or de-
stroyed. In many cases, particularly the saccu-
lar type, fibrin is deposited and organizes. All
changes tend to progress, and final rupture is
the rule if sufficient time elapses.
Symptoms. The local dilatation of an artery
produces a smooth, expansile, pulsating tumor,
which is characteristic of all aneurysms. Such
a tumor may be palpable or even visible, accord-
ing to its site. Subclavian aneurysms may be
discovered easily, but on the left side it may not
be possible to outline the whole tumor. For a
long time there may be no pain or tenderness,
simply a tumor as described. All additional
signs and symptoms are the result of the in-
crease in the size of the tumor which produces
pressure upon or erosion of different structures.
The chief structures, pressure upon which gives
rise to symptoms in eases of subclavian aneu-
rysm, are the neighboring nerves and veins, and
of course the symptoms depend upon the par-
ticular nerve trunks or vessels involved. Pares-
thesia in the fingers, obscure pains in branches
of the brachial plexus, motor changes, and occa-
sionally pressure on the vagus and sympathetic
nerves may be among the symptoms noticed. A
neuritis with permanent nerve degeneration may
result. Venous obstruction may show itself as a
cyanosis of the extremity and visible venous
dilatation. The radial pulse may be retarded
but more sustained. Rarer changes may result
if the tumor is of large size.
Prognosis. Rarely, an aneurysm of the larger
arteries runs a self limited course, accomplished
by the formation of thrombi, which organize and
obliterate the cavity of the sac, resulting in a
more or less solid, cicatricial tumor. Such a
course would hardly be looked for in a sub-
clavian aneurysm, unless we had to deal with a
very distinct sacculation having a small commu- i
nication with the arterial trunk.
The rule, however, is gradual increase in
size, causing more and more disturbance from
pressure, and a thinning of the sac, with even-
tual rupture either into the subcutaneous tissues
or, possibly, through the skin, if it becomes ad-
herent to the sac. The former condition might
be discovered in time to ligate the artery; the
latter would be fatal in a few minutes. Of
eleven cases of subclavian aneurysm which re-
ceived no surgical treatment, all ruptured after
a period extending from date of first observa-
tion until five months to two years later.
The operative mortality of a large series of
subclavian aneurysms treated by different meth-
ods, prior to 1890, was 73%, but since that time,
as a result of asepsis and improved technic, it
has been 16%. (It would probably be lower at
the present time.) The causes have been secon-
dary hemorrhage or infection and, as a rule, the
two conditions are present. Many ligations have
been followed by recurrence. Nerve trunks may
be so degenerated as never to regain their func-
tions. An aneurysm is always a serious menace
to life.
Treatment. Little or nothing may be ex-
pected from palliative measures of treatment of
these aneurysms and, therefore, they will not
be considered here. Only surgical measures
offer a chance of relief or cure, and there are
three general methods of procedure: (1) Liga-
ture. (2) Ligature, combined with incision or
excision of the sac. (3) Ligature, with someplastic operation on the sac.
Ligature alone has been practised for a good
many years. There are many methods, depend-
ing upon the site and the number of such liga-
tures. They may be proximal or distal to the
tumor, or both, or they may be close or at a dis-
tance from the same. In many instances such
treatment is palliative rather than curative, and
is exposed to most of the risks of more efficient
methods. Hence, ligation alone is generally not
to be advised.
Ligature combined with simple incision andpacking of the sac, allowing for subsequentdrainage and healing by granulation, exposes
the patient to sepsis and secondary hemorrhage
and, therefore, is contraindicated. Ligature
close to both aneurysmal poles, with excision of
the sac, has been the method accepted by the ma-jority of operators. It is radical and reasonably
safe, and is probably the most satisfactory where
the preservation of every possible help to the
establishment of the collateral circulation is not
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of the greatest importance. A clean field of
operation results, the wound can be closed and
prompt healing may be expected. The objection
to the removal of the sac is the risk of destroy-
ing collateral arteries and the possible injury to
neighboring or adherent nerve trunks. In the
case above reported, the sac was removed on the
left side, where nerve trunks were already dam-
aged and the chance of repair was lessened by
the necessary manipulation. Furthermore, al-
though the tumor included the first portion of
the artery, the excision of the sac may have in-
terfered with better establishment of the col-
lateral blood supply.
The third general mode of procedure is that
developed and recommended by Matas. Its aim
is to preserve the circulation in the artery,
through a restored channel, if feasible, but at
all events, to preserve all the perianeurysmal
structures by means of a plastic operation,
working chiefly within the opened sac. The
Matas conception is ideal, but it may be difficult
or impossible to execute because the blood current
must be controlled during the operation and, in
most cases, the sac is too brittle or not of a suit-
able shape. Traumatic aneurysms with healthy
walls are best adapted for plastic work. The
circulation can be checked temporarily by
clamps, if both poles are accessible. After that
the tumor is exposed but not dissected from the
surrounding structures, and is then opened.
"Without going into detail, if we have a saceular
type with one opening into the artery, this is to
be closed by sutures and the sac cavity oblit-
erated by sutures placed from within. After all
has been well secured the clamps are removed.
Fusiform aneurysms are more difficult to treat
in this conservative manner.
On the other hand, because of the arterio-
sclerotic changes in the vessels and sac in very
many aneurysms, restoration is difficult, and
sometimes dangerous or impossible to carry out.
Hence, the artery is to be ligated close to eitherpole, the sac opened and explored, but its outer
surface is not to be disturbed. The openings of
whatever branches may be given off from the
sac are to be closed from within the sac which,
in turn, is to be puckered and folded by sut-
ures also placed within. This was done on the
right side in the case reported and no disturb-
ance of any sort resulted. It could not have
been carried out on the left side because no
clamp could have been placed proximal to the
sac on account of its depth in the chest.Operations of any sort on subclavian aneu-
rysms are difficult because of their comparative
inaccessibility and their proximity to important
structures. This case illustrates the importance
of trying to determine at the outset how deep
the aneurysm extends into the chest and also the
advisability of not freeing the sac from the sur-
rounding structures. The subperiosteal excision
of the inner two-thirds or more of the clavicle
produces surprisingly little deformity and dis-
ability.
FOLLOW-UP WORK AS AN ELEMENT OF
EFFECTIVE TREATMENT IN AN OUT\x=req-\
PATIENT CLINIC FOR EYE DISEASES.
WITH EFFICIENCY TEST TABLES AND
REPORTS OF CASES
BY EDWARD HARTSHORN, M.D., BOSTON,
Ophthalmic Surgeon, Boston Dispensary.
AND
MICHAEL M. DAVIS, JR., PH.D.,
Director of the Boston Dispensary.
To examine eyes to ascertain errors in vision,
and to decide whether glasses are needed, is not
as a rule of much scientific interest to the ocu-
list. In out-patient work the "refraction cases"
are generally regarded as the heavy chore of the
clinic, because there are few interesting cases tobe discovered in proportion to the large amount
of routine which is the certain portion of who-
ever carries such a service.
From the standpoint of the public, however,the correction of errors of vision and the provi-
sion of patients with proper glasses, when re-quired, are of extreme importance, conducingdirectly to health, to the industrial efficiency of
wage-earners, and to the ability of children toprofit by their school education and to acquiretraining for their future ocupation. Medicalinspection has revealed the fact that 25%, more
or less, of school children suffer from visual
errors to a degree which calls for correction byglasses, and the amount of this work to be done
in a large city is, therefore, enormous, only sec-
ond to that called for by the teeth. Thousands
of children whose parents cannot pay for the
services of competent oculists, thousands of
adults who have the same financial limitations— 
must now either depend upon out-patient clinics
or go to the itinerant fakir or cheap "opticalparlor" and pay high prices for questionableglasses.
With these considerations in mind, the EyeClinic of the Boston Dispensary has endeavored
to adapt its service with a view to attaining the
maximum value from the public standpoint.Early in 1910, a study of the efficiency of the
refraction work was initiated by Miss ElizabethV. II. Richards, head worker of the social servicedepartment of the Dispensary. To quote fromher report, made after an examination of the
oculists's recommendations for one month:
"The oculist's time for each patient amounts
to: A first examination of twenty minutes; a
second one, sometimes longer, with the pupilsdilated; and a third, after the pupils have re-
sumed their normal size. Out of 60 patients
whose eyes were thus tested, 45 were given aprescription for glasses. Of these, 30 never
came back to order them. How many questionsthis raises! What about the value of the doc-
tor's time lost, the cost of the nurse's time in
taking the history and putting in the drops?What is going to be the result to the eyes and
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